Objectives: To investigate concordance in the health behaviors of women and their partners according to age and to investigate whether there was a stronger correlation between the health behaviors of housewives and those of their partners than between the health behaviors of non-housewives and those of their partners.
INTRODUCTION
Health behaviors, such as smoking, drinking, eating salty foods, and physical activity, have significant effects on health status and life expectancy because they are primary causes of chronic diseases [1] [2] [3] . Factors on the interpersonal, community, and individual (e.g., genetics and personal characteristics) levels are considered to be important influences on health behaviors [4] . Indeed, interactions with the environment and culture of a community can affect an individual's lifestyle in direct and indirect ways [5] .
Analyses on the level of the household, the smallest family unit of a community, have frequently been performed to investigate the effects of interpersonal interactions on personal health behaviors [6, 7] . Couples and siblings are particularly useful in this regard because they have very close relationships and are usually close in age. However, unlike siblings, couples do not share genetic characteristics. Therefore, a focus
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on couples enables the effects of interpersonal interactions on health behaviors to be investigated without having to account for genetic influences [8, 9] .
Previous studies have found that health behaviors are affected by spouses [8, [10] [11] [12] [13] . However, age-stratified studies on this subject have not been performed. We assumed that associations between the health behaviors of partners (i.e., intra-couple associations) would differ across age groups for many reasons, including differences according to the age-cohort effect, the duration of the partnership, and so on. We also hypothesized that stronger correlations would be found for housewives than for non-housewives. Non-housewives have a larger social network than housewives, whereas housewives spend more time at home, meaning that they spend more time with their partners than non-housewives. However, there has been little investigation of this issue.
In this study, we assessed the influence of partners' behaviors on the health behaviors of women stratified by age group. We also investigated whether there was a greater spousal influence on the behaviors of housewives in comparison to nonhousewives.
METHODS
We used data from the 2015 Korea Community Health Survey (KCHS). The KCHS has been conducted nationwide since 2008. It aims to produce health statistics to inform the development and evaluation of regional health policy in Korea. This survey is organized by the Korean Centers for Diseases Control and Prevention with the support of each county's public health center and 35 universities. The targets of this survey are adults at least 19 years of age. The central statistics team of this survey develops the sampling frame using official residential information, and the public health centers and universities confirm the households in the sample. The mean number of participants in each county is 900. Trained interviewers visit the sample households to collect information through a structured individual face-to-face interview. Individual-level information includes health habits, medical service use, quality of life, and so on. Household-level information includes monthly household income, residence type, and so on. All interview data are processed using a computer program. Many previous reports have been published using the results of this survey [14] [15] [16] .
In this study, we included women living with their partners.
The KCHS is anonymous, but we were able to identify couples using household identification (ID) number, sex, and marital status. In this process, same-sex couples were inevitably excluded. We also excluded households that included more than 1 couple because of the possibility of mismatching members of the couples. We defined a couple as 2 opposite-sex individuals who were cohabiting with or without being legally married. Our outcome variables were 4 health behaviors: smoking, drinking, eating salty foods, and physical activity. We categorized respondents as non-smokers, ex-smokers, and current smokers. We categorized alcohol consumption into 3 groups (no drinking, moderate drinking, and excessive drinking) according to the World Health Organization (WHO) definition of excessive drinking in women as the consumption of over 20 g of pure alcohol at once [17] . We categorized eating salty foods according to responses to the following question: "Which of the following descriptions is most appropriate for you when you eat?" We categorized physical activity by intensity, duration, and frequency. Participants who responded that they did not engage in any high-impact or moderate-impact activity in a week were categorized as inactive. Respondents who engaged in high-impact physical activity for 20 minutes at least 3 times a week or in moderate-impact physical activity for 30 minutes at least 5 times a week were categorized as active. Participants who exercised regularly but not enough to qualify as active according to the strength, duration, and frequency standards of our study were classified as less active.
The main independent variables were the health behaviors of each respondent's partner, age, and whether the respondent was a housewife. For smoking, eating salty foods, and physical activity, we used the same categories outlined above. Since the WHO definition of drinking habits differs by sex, excessive drinking by partners was defined as consuming over 40 g of pure alcohol at once [17] . Age was categorized as follows: 19-29, 30-49, 50-64, and ≥65 years old. In the KCHS, a housewife is defined as a married woman who manages her own household as her principal occupation. We considered respondents who chose the "housewife" category for the occupation item as housewives, and the others were regarded as non-housewives.
We divided the metropolitan provinces and non-metropolitan provinces by the region in which the respondent lived. South Korea (hereafter Korea) is divided into 7 metropolitan and 9 non-metropolitan provinces. When a city's population nears 1 million, the Korean government considers re-classifying it as a metropolitan province. Currently, all 7 Korean metropolitan provinces have a population of more than 1 million.
In terms of occupation, we followed the international standard classification of occupations [18] . Managers, professionals, technicians, and associate professionals were classified as white-collar. Clerical support workers; services and sales workers; skilled agricultural, forestry, and fishery workers; craft and related trades workers; plant and machine operators and assemblers; and those who engaged in elementary occupations were classified as blue-collar. The category of "other" included students, unemployed individuals, housewives, and those in the Armed Forces. Hypertension, diabetes mellitus, and hyperlipidemia were considered present only when diagnosed by a physician. Adjusted monthly household income was calculated from the median value of the range of the corresponding survey answer selected by the respondent, divided by the square root of the number of family members [19] .
We used chi-square analysis for the categorical variables. The main statistical analysis was conducted with multivariate logistic regression modeling. We calculated the odds ratios (ORs) and 95% confidence intervals (Cis) for the partners' corresponding health behaviors: smoking, excessive drinking, eating salty foods, and an inactive lifestyle. In the multiple logistic regression analysis, the reference group was the respondents whose partners did not have risky health behaviors. We treated the health habits as binary categories: 1) current smoking vs. other responses, 2) excessive drinking vs. other responses, 3) eating salty foods vs. other responses, and 4) inactive lifestyle vs. other responses. Potential confounding variables included in the regression analysis included metropolitan status, occupation, household income (upper 50% vs. lower 50%), and disease status with regard to hypertension, diabetes mellitus, and hyperlipidemia. In the overall analysis, we included age as a covariate, and the interaction between the partner's health behavior and age group was assessed. We next performed an age-stratified logistic regression analysis. Concordance between participants' and partners' risk behaviors was respectively modeled. Finally, we tested whether interactions were present between age and the partners' risk behaviors to assess whether the concordance varied by age group. The following regression models were used for these analyses:
Crude model:
,where Y is the participant's risky health behavior, X is whether the partner engaged in that risky health behavior, Values are presented as number (%).
and Z indicates potential confounding factors such as age (only in the overall models), occupation, household income, and past medical history (hypertension, diabetes mellitus, hyperlipidemia). Additional analyses were similarly conducted to assess whether being a housewife affected the influence exerted by one's partner.
This survey was designed to include a mean of 900 respondents from each county, regardless of the county's population. Hence, we applied individual weights in the analysis to correct for the target population. Data were analyzed using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA).
RESULTS
In 2015, the KCHS included 228 588 participants, of whom 155 756 reported having a partner. We excluded 13 897 individuals who were included in a household with more than 1 couple. We were able to match 129 942 of the 141 859 subjects (64 971 couples) by household ID number and sex. We Values are presented as number (%).
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ultimately included only the 64 971 women older than 18 years of age who were matched with their husbands. Table 1 shows the demographic characteristics of the study population. Older women more frequently lived in rural regions, had a lower income, and had chronic diseases. Women in the youngest and the oldest groups were more likely to be housewives than those in the other age groups. Table 2 presents the health behaviors of the partners and the participants. The partners engaged in more high-risk behaviors than did the women in terms of smoking, excessive drinking, and eating salty food. However, physical inactivity was higher for the women than for their partners. Smoking and excessive drinking were highest among the younger women and decreased as both spouses aged. The proportion of both spouses reporting physical inactivity was highest in the oldest age group.
The results of the logistic regression analysis of the correlations of the health behaviors of participants and partners are shown in Table 3 p-values were obtained from the overall models for the interaction between age and the respective health behavior. Interaction model: Y-X+Age+ Z+X×Age, where Y=the participant's risky health behavior, X=whether the partner had the risky health behavior, Age = the participant's age group, Z=potential confounding factors including occupation, household income, and past medical history (hypertension, diabetes mellitus, hyperlipidemia), and X×Age=the interaction between age and the respective health behavior.
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inactive life style, the strength of the intra-couple associations increased as the age of the members increased. When we tested p for interaction between age group and each health behavior of the partners, we found significant interactions for smoking, eating salty food, and an inactive lifestyle. Table 4 compares the data from housewives with those from non-housewives. Table 4 shows that, with regard to eating salty food, the intra-couple associations in housewives were stronger than those in non-housewives; this was true for all age groups. Among elderly couples, the intra-couple correlations for smoking were stronger in housewives than nonhousewives. Among couples aged 30-49 years, the intra-couple correlations for excessive drinking were stronger for nonhousewives than housewives. In the other age groups, intracouple correlations in housewives for smoking and excessive drinking were stronger than those in non-housewives. However, regardless of age group, the weakest correlation between the behaviors of housewives and those of their partners was for leading an inactive lifestyle. When we tested p for interaction between whether the participants was a housewife and each health behavior of their partners, we only found a significant interaction for eating salty food. Adjusted model: Y-X+Z, where Y=the participant's risky health behavior, X=whether the partner had the risky health behavior, Z=potential confounding factors, including age (only in the overall models), occupation (only in the non-housewives model), household income, past medical history (hypertension, diabetes mellitus, hyperlipidemia). See the Methods section for more details. 
DISCUSSION
We found positive correlations between the health behaviors of woman participants and those of their partners in 4 domains. The effect size varied according to age group and whether the participant was a housewife.
Our finding that all 4 health behaviors showed positive intra-couple correlations is consistent with previous studies [8, 9, [20] [21] [22] . This can be explained by several factors. First, people generally meet and marry an individual who shares similar life patterns and preferences. Second, partners have mutual direct or indirect social control of each other's health behaviors [5] . Indeed, one member of a couple starting to engage in a new behavior can act as the initial motivation for the other to do so, regardless of the health effects of the behavior. Alternatively, when one member of a couple does not engage in a risky behavior that the other does engage in, the former can influence the latter to stop.
This study showed that smoking had the highest intra-couple correlation among the 4 health behaviors. Smoking must be a significant target of public health policy because smoking by both members of a couple constitutes a direct and indirect hazard [23] .
Interestingly, the age groups most likely to engage in risky health behaviors also showed strong intra-couple correlations. The rates of smoking and excessive drinking were highest in the youngest groups, and that of leading an inactive lifestyle was highest in the oldest group. Similarly, the intra-couple correlations for smoking and excessive drinking were strongest in the youngest groups and those for leading an inactive lifestyle were elevated in the oldest group.
We hypothesized that the magnitude of the correlations would differ significantly by age group. Although the intracouple associations for excessive alcohol consumption did not differ significantly by age, we did find age differences in the rates of smoking, excessive drinking, and leading an inactive lifestyle. Both the age-cohort effect and social changes related to gender roles may be relevant in this regard. The oldest Korean generation grew up in a patriarchal culture [24] , in which married women were far more likely than their younger counterparts to cook for their partners and to adjust their cooking styles to fit their partners' tastes. This trend is changing, and many young women do not prepare meals according to their partners' standards or adjust their cooking styles to satisfy their partners [25] . This may explain why the behaviors of older (vs. younger) women were more strongly correlated with those of their partners. Furthermore, most people engage in physical activity in their leisure time, and elderly individuals are more likely to spend their leisure time with family. Thus, it is not surprising that the intra-couple correlations for leading an inactive lifestyle would be stronger in elderly couples.
We hypothesized that housewives (vs. non-housewives) would have stronger concordance with risky health behaviors of their partners. However, only eating salty food had a significantly strong concordance. This is probably because of the importance of food preparation as part of the role of the housewife. Regarding leading an inactive lifestyle, we found that the intra-couple correlations of couples with housewives were weaker than those of couples with non-housewives over 64 years old. Many public and private physical exercise programs are available during the day, and many housewives participate in these programs with neighbors, regardless of the interest of their partners. In contrast, because many non-housewives work during the day, their leisure time is more closely matched to that of their partners. For this reason, unlike other health behaviors, couples with non-housewives were more likely to lead an inactive lifestyle jointly. For smoking, we determined the absolute difference between the 2 groups' ORs. However, it was not significant. We assume that this was due to the small sample size.
Due to the possibility of an age-confounding effect in the oldest group, we performed an additional analysis with narrower age categories. The original age range of the oldest group was 65 to 93 years. Thus, we divided this group into 3 subgroups: subgroup 1, 64-69 years old; subgroup 2, 70-74 years old; and subgroup 3, ≥75 years old. The results of this analysis are presented in Supplemental Table 1 . Stratification by the narrower age categorization revealed several differences in the 4 health behaviors. In particular, excessive drinking was negatively correlated with spousal health behaviors in subgroup 3. When we analyzed men of the same age (≥75 years old), the men had 1.45 times the risk of drinking excessively (95% CI, 1.40 to 1.50) than did the women. Why did only women older than 74 years of age have a lower risk of excessive drinking when their partners drank excessively? In previous generations, many women married older men. Thus, the average age of the partners of the women in subgroup 3 was 80.3 years (standard deviation [SD], 4.23 years), whereas the average age of the partners in the same-aged men was 74.6 years old (SD, 4.87 years). In this context, it is not surprising that the comparatively younger women were more able than their older partners to observe the physical harm associated with excessive drinking by the latter.
We can use our results to develop new public health messages. Based on the fact that high-risk groups had higher intra-couple correlations, couple-level interventions should be considered when planning public health initiatives. This is especially true for smoking, which had the highest intra-couple correlation in this study, because smoking is more harmful when both members of a couple engage in this behavior. Moreover, because each generation has unique characteristics, we must also consider the age of the target population.
This study has several limitations. First, we assumed that the intra-couple correlations would be associated with the strength of the couple's relationship. However, we could not investigate that factor. Accordingly, this study was based on the assumption that all couples had similar relationships. Second, we could not separate the husband's effect on the wife from the wife's effect on the husband. Third, as data on each health behavior were collected through a questionnaire, there is a possibility of information bias. However, this survey used a structured questionnaire administered by trained interviewers in one-on-one interviews. This approach may have mitigated the possibility of information bias.
We found positive intra-couple correlations for smoking, excessive drinking, eating salty foods, and leading an inactive lifestyle. The correlation was strongest for smoking. For the oldest age group, however, the correlations for eating salty foods and leading an inactive lifestyle were higher. These results underscore the importance of identifying the shared factors leading to high-risk health behaviors and of considering simultaneous interventions for both members of a couple.
